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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Age of a Herring. 

1 'he very remarkable conclusions which Dr. Johan 
Hjort has drawn from his study of the scales of 
herrings are discussed, over well-known initials, in 
Nature of August 27. Your contributor is evidently 
convinced of the truth of Dr. Hjort’s deductions, and 
this opinion is shared, I believe, by very nearly all 
those biologists who make a study of fishery questions. 
Nevertheless, even in face of this general consensus of 
opinion, I am unable to persuade myself (on the 
evidence at present in hand) of the validity of Dr. 
Hjort’s conclusions. The leading statements made by 
Dr. Hjort and his friends are these :—(1) That the 
age of each individual herring, or the year in which 
it was born, is at once made known by the number 
of rings upon its scales; (2) that, ipso facto, the shoal 
can be at once analysed into its component “ year- 
classes ”; and (3) that herring spawned in 1904 
(according to such evidence) were so prodigiously 
numerous that year after year they have seemed to 
dominate the Norwegian herring-catch, and have con¬ 
stituted from 77 per cent, to 54 per cent, of all the 
Norwegian “spring herring” during at least the five 
years from 1910 to 1914. 

To attempt to deal in a few words with all Dr. 
Hjort’s careful work and laborious arguments is, of 
course, out of the question ; but let me try to say as 
shortly as possible why I find it hard to follow him. 

The whole argument depends on the primary 
assumption that the age of each herring is marked 
upon its scales, year for year, ring for ring. This is 
still a hypothesis. That there is no little circum¬ 
stantial evidence in its favour I readily admit; but it 
has never been proved, and is only acceptable so long 
as the deductions to which it directly leads are them¬ 
selves intrinsically acceptable. 

Now if we sample at random a shoal of herrings, 
and analyse them acording to their scale-rings into 
so-called “year-groups,” we find that these numbers 
range themselves with great apparent regularity in a 
unimodal skew-curve : just as the same fish group 
themselves also, according to size, in a unimodal but 
more normal curve. Here is one of Dr. Hjort’s own 
samples, reduced to percentages as he himself gives 
it :— 

" Age-groupsor Number of Scale-rings, in a Sam\ 

Number of rings 234 

Presumed year of birth . 1908 1907 1906 

Per cent, number of fish. o'2 84 14-2 

Now, to say the least of it, it seems to me statis¬ 
tically improbable that a dozen separate generations 
of herrings, spawned in as many years, should have 
entered into the formation of the composite shoal in 
these curiously and regularly graded proportions. On 
the other hand, were we to assume that these herrings 
were all of the same age and origin, then we should 
have at hand an easy explanation of the facts, viz. 
that just as the individual herrings vary in a normal 
fashion about a certain modal size, so do they also 
vary, in the number of their scale-rings, about a 
certain modal number. 

The rings on an oyster-shell are not just the same 
things as the rings on a herring’s scale, but yet the 
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analogy is not very remote. Miss A. L. Massy has 
lately made a study of oyster-shells, using oysters of 
known age from the hatchery at Ardfry. i extract 
from her data the following table :— 

Analysis of a Sample of 341 Three year-old Oysters , 
according to the Number of Shell-rings. 
Number of rings ... 2 3 4 5 67 

Number of oysters ... 16 169 94 48 12 2 

That is to say, in the case of the oyster the number 
of shell-rings does not correspond to the years of the 
oyster’s age, but, on the contrary, is subject to varia¬ 
tion according to regular and simple law. And the 
variability of the shell-rings in a sample of oysters all 
of identical age is in a very close degree similar to 
that of the scale-rings in a sample of herring drawn 
from one and the same shoal. The simple and crucial 
question is, then, whether in a shoal of herrings the 
evidence tends to show that all the fish are of one 
and the same age, like Miss Massy’s oysters, or 
whether the shoal is a mixture of many generations, 
as Dr. Hjort asserts. 

When we come tc Dr. Hjort’s final deduction, we 
find it illustrated, as your contributor tells us, by the 
following table, showing the manner in which suc¬ 
cessive “year-groups” of herring are said to have 
combined "to constitute the Norwegian adult herring 
population of 1914 :— 


Spring Herring, 1914 (2205 Fish Examined). 


Age (or number of 

Presumed date 

Per cent. 

scale rings) 

of Birth 

No. of fish 

4 years 

. I9IO 

o‘6 

5 M 

. 1909 

3'3 

6 ,, 

1908 

6-9 

7 .1 

. 1907 

S' 2 

8 ,, 

. 1906 

7’2 

9 

. i9°s 

x 3"9 

10 ,, 

. 1904 

54’3 

n 

. 1903 

S'o 

12 

. 1902 

i'5 

13 

. 1901 

I'2 

14 

. 1900 

°'4 

>5 • 

. 1899 

o's 


If we accept part of what this table sets forth, we must 
accept the whole. If we believe that the adult herring 
population consisted, to the extent of 54 per cent, of 
its total numbers, of herrings born in 1904, we must 
also believe that the remaining 46 per cent, was con¬ 
stituted of some eleven other successive yearly broods, 
all so nicely graded as to their proportionate amounts 
that these latter form an all but smooth curve, rising 
up to and falling away from the modal group of ten- 
year-old fish. Any normal population, as of men, 
consists, of course, of individuals of all ages, less and 

s of 635 Herrings from the Dogger Bank (1910). 

5 6 78 9 i* 11 12 13 

1905 1904 1903 1902 1901 1900 1899 1898 1897 

21-3 18-9 14-3 9'3 57 5'5 1 3 0 8 03 

less numerous the greater their age. If there be, as 
among herrings there well may be, large and irregular 
fluctuations in the annual birth-rate, then the descend¬ 
ing age-curve of the population would be irregular, 
one or more particular ages becoming unduly pro¬ 
minent. But that is a totally different thing from the 
population-curve which Dr. Hjort presents to 
us. He tells us that the 1904 group was, and has 
remained, so predominantly abundant as to constitute 
for several successive years from one-half to more 
than three-fourths of the whole stock of adult herrings ; 
not merely that that year-group was more abundant 
than any one of its immediate successors or predeces¬ 
sors, but that it outnumbered all its contemporaries, 
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■both older and younger, put together; and that this 
continued year after year, though all the while the 
great herring fishery was mainly supplied by drafts 
upon that identical and unfailing brood. That there 
are fluctuations in the abundance of fish, herring and 
others, is well enough known; that there are good 
spawning years and bad, or good and bad years for 
the survival and growth of the young, is also certain. 
But an increase of birth-rate or a diminution of 
natural mortality such as would cause the race of ten- 
year-old herring to outnumber all the rest put together, 
from four years old to fifteen, is very hard indeed to 
imagine. 

Here, as it seems to me, is a clear case of a 
biological problem, based upon statistics, surrounded 
by mathematical difficulties, where the biologist cannot 
possibly be sure of his ground until he has enlisted 
the help of the mathematical statistician. 

D’Arcy W. Thompson. 


The Red Flash. 

The interesting recent letter (Nature, vol. xciii. 
p. 664) on the green flash leads me to send a brief 
note on a much rarer correlative phenomenon, also, of 
course, due to atmospheric dispersion, viz., the red 
flash. 

Let there be a cloud low down, with a well-defined 
lower edge, separated from the actual horizon by an 
interval of clear sky. Then, at the lower edge of the 
cloud, just as the base of the setting sun reappears, 
or that of the rising sun disappears, the red flash may 
be seen. 

I have observed the green flash, connected with the 
top of the sun, scores of times; but the red flash, 
connected with its base, only about thrice, as the 
conditions are obviously much less frequently fulfilled. 

I venture to think that “flash” is a more suitable 
term than “ ray,” for the latter may lead people to 
suppose that a long streamer of light is to be expected. 
I last saw the red flash at Clapham (Yorkshire) on 
September ix, 1913, at 6.30 p.m. It was preceded 
by a green flash at the upper edge of the cloud. 

It rnatf be well to add that, even when all circum¬ 
stances seem to be apparently favourable, no flash 
(either green or red) may be visible. My own experi¬ 
ence, now a long one, is that failure is decidedly more 
frequent than success. 

C. T. Whxtmell. 

Invermay, Hyde Park, Leeds, September 6. 


OPENINGS FOR BRITISH CHEMICAL 
MANUFACTURERS. 

S a result of the state of war between this 
country and Germany and Austria an un¬ 
precedented opportunity has arisen of making a 
firm endeavour to establish the manufacture of a 
very large number of chemicals which have 
hitherto been produced mostly abroad. 

It is a mistake to think, as many people do, 
that most of these are patented articles; on the 
contrary, the vast majority are very well-known 
products in considerable demand, and these ought 
first to receive the attention of the English manu¬ 
facturer. 

It is very desirable, however, and no doubt this 
course is being largely pursued, that existing 
manufacturers should endeavour to extend their 
energies to the production of materials of a similar 
character to those which they already make, and 
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not to enter an unknown field of manufacture un¬ 
less they feel very sure of their ground. We 
have, in this country, the nucleus of a vast 
chemical industry embracing all, or very nearly 
all, the ramifications that have been so ex¬ 
haustively extended by the large German chemical 
works, and now is the time for that nucleus to 
expand in a natural way until all our requirements 
and those of our colonies, our allies, and the 
neutral States can be fulfilled. 

This is a point that requires insistence, as there 
is considerable danger of manufacturers rushing 
into the production of materials, hitherto bought 
from abroad, and only incidentally used in their 
own business, which in many cases have already 
been made here, or which, on application to the 
maker of allied substances, could be produced 
by him with a minimum expenditure of money and 
labour. Thus the soap-boiler who has formerly pur¬ 
chased foreign synthetic perfumes, the perfume 
maker who has bought aniline dyes, the aniline 
dye manufacturer who has had to depend on Ger¬ 
many for his raw materials, all should apply to ex¬ 
isting English manufacturers of their requirements 
before embarking upon the production of materials 
foreign to their manufacturing experience. The 
writer has experienced several cases of manufac¬ 
turers proposing to prepare chemicals which they 
imagine have been entirely made in Germany, 
who have been surprised when informed that such 
are produced in large quantities in this country. 

At the same time, however, there is undoubtedly 
a great opportunity for starting new manufactures 
in various directions, but the products to be con¬ 
sidered first should be of as simple a nature as 
possible, especially in the case of organic sub¬ 
stances, for the successful manufacture of many 
of the more complicated of these can only, in most 
cases, be attained after several years’ work. 

As regards those articles which are patented or 
protected by a trade mark the Board of Trade 
has made rules (Patents, Designs, and Trade 
Marks (Temporary) Rules, August 21, 1914), 

under which a German or Austrian patent may be 
entirely suspended, so that there need be no diffi¬ 
culty in obtaining permission to manufacture 
according to such patents, and, indeed a large 
number of applications to this end have already 
been received at the Patent Office. 

Further, it may be stated that, although various 
organic substances can only be made with the 
use of ethyl or methyl alcohol, methylated spirits 
not being suitable, the regulations with regard 
to these under the Finance Act of 1902 make it 
possible to use them in manufacture in a con¬ 
venient manner, and it is for the would-be user to 
suggest to the Commissioners of Customs and 
Excise the means by which it is proposed to make 
the spirits unpotable. This object is obviously 
easily attained by using either the raw material 
or the finished product as the “denaturant. ” 

Of the actual chemicals for wdiich there is a 
demand now owing to the stoppage of imports 
from the continent, perhaps potassium salts take 
the first place, as the Stassfurt deposits have, for 
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